Neuroscience has its roots in the study of brain anatomy. For centuries, scientists studied the gross structure of the brain and, as technology developed, went on to perform careful studies of the microstructure of grey matter and the course of white matter fibres (Finger 1994; Schmahmann and Pandya 2007) . However, the development of modern day techniques for functional neuroimaging arguably led to neglect of brain structure in favour of a focus on mapping functional responses associated with performance of specific behaviours.
Yet brain anatomy and brain function are inextricably linked and together determine our behavioural responses. The cytoarchitecture of a region tells us about the cell types present, which dictates the processing operations that can be computed. The distribution of receptors within a region will determine the ways in which neurochemistry can modulate its operation (Zilles et al. 1995; Zilles and Amunts 2009) . The anatomical inputs to a region determine the information available to it while its outputs dictate the influence that one area can have over other regions of the brain (Passingham et al. 2002) . The structural features of these white matter connections, such as their myelination and axon diameter, will determine physiological properties such as conduction velocity and refractory time (Fields 2008) .
In recent years, neuroimaging approaches for probing the gross architecture and the microstructural anatomy of the brain have reinvigorated the study of human brain anatomy and are now increasingly used in combination with functional imaging techniques (Bandettini 2009). For example, variations in sulcal and gyral anatomy or in cortical thickness can be objectively and quantitatively investigated (Riviere et al. 2002; Dale et al. 1999; Fischl et al. 1999; Van Essen 2005) . Localised differences in imaging contrast of the grey matter, influenced by factors such as myeloarchitecture (Eickhoff et al. 2005) , cytoarchitecture and cortical thickness, can be objectively quantified using whole brain statistical techniques such as voxel-based morphometry (Ashburner 2009; Ridgway et al. 2008) . Diffusion imaging provides measures of white matter microstructure that are influenced by features such as axon diameter, packing density and myelination (Beaulieu 2009 ) and can be used to perform non-invasive tractography (Jones et al. 1999; Behrens et al. 2003) , allowing for in vivo estimates of major fibre trajectories.
Compared with 'gold-standard' techniques for brain anatomy, such as histological techniques or tracer-based tract tracing, the neuroimaging approaches are crude and difficult to interpret. There is rarely a one-to-one relationship between a given imaging measure and an underlying anatomical feature. The emerging techniques will benefit from careful validation and ongoing development but it is likely that neuroimaging studies of brain anatomy will always rely on information from classical neuroanatomy to guide their interpretation. Nevertheless, an enormous advantage of neuroimaging-based studies of brain structure is that they can be performed in living human brains whose functional responses and behavioural outputs can be studied at the same time. This offers unparalleled opportunities for studying whole brain anatomy in health and disease. This special issue brings together papers using neuroimaging to address the relationships between human brain structure, function and behaviour.
